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DETAILED ACTION 



Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent, 

1. Claims 1-4, 8-12, 14, 15, 20-25, 27-31, 33, 34, 36, 37, 39, 40, 43-46 and 48, are rejected 
under 35 U.S.C. 102(a) as being unpatentable by Chen et al. (US Patent 6,433,91 1). 

Regarding claim 1, Chen (figure 2) is interpreted as disclosing an optical switch 
comprising a substrate 202 for transmitting an optical signal 206 within the substrate, where the 
optical signal propagates in the substrate in a first direction under total internal reflection, and a 
diffractive optical element 205 disposed above a top surface of the substrate and moveable 
relative thereto between a first position substantially out of evanescent field coupUng with the 
optical signal, such that the optical signal continues to travel in the first direction, and a second 
position in evanescent field coupling with the optical signal to alter the propagation of the optical 
signal into a second direction. 



Regarding claim 2, Official Notice is taken that materials such as quartz and sapphire are 
very well known in the art to be used as substrates. 
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Regarding claim 3, Official Notice is taken that the use of holographic grating is very 
well known in optical switching functions (see reference provided below). 

Regarding claim 4, Chen (figure 10) is interpreted as further disclosing that the 
diffractive optical element is formed of a plurality of strips 1004 and 1006 forming a diffraction 
grating, where each strip has a substantially equal width and where each of the strips are spaced 
apart a substantially equal spacing. 

Regarding claim 8, Chen (figure 10) is interpreted as further disclosing that the strips are 
flexible for moving the diffractive optical element between the first position and the second 
position. 

Regarding claim 9, Chen (figure 2) is interpreted as further disclosing that the strips are 
suspended from an anchor 204 fixedly mounted to the substrate. 

Regarding claim 10, Chen (figure 6) is interpreted as further disclosing that the strips are 
suspended from a first anchor and a second anchor by flexible members 504, where both the first 
anchor and the second anchor are fixedly mounted to the substrate and where the flexible 
members allow movement of the diffractive optical element between the first position and the 
second position. 
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Regarding claim 11, Chen (figures 8 & 9) is interpreted as further disclosing that the 
strips are biased in the second position, and wherein an electrode 812 is disposed adjacent the 
strips for moving the strips into the first position. 

Regarding claim 12, Chen (figure 5) is interpreted as further disclosing that the strips are 
linear and substantially perpendicular to the line bisecting an angle between the plane containing 
the input signal and the plane containing the output signal. 

Regarding claims 14 and 15, Chen is interpreted as further disclosing that the strips are 
formed of poly silicon (col. 2, lines 45-53). 

Regarding claim 20, Chen (figure 6) is interpreted as disclosing that the diffractive 
optical element is in physical contact with the top surface of the substrate when in the second 
position. 

Regarding claim 21, Chen (figure 5) is interpreted as disclosing that the optical signal 
propagating in the second direction is propagating under total internal reflection. 

Regarding claims 22 & 23, Chen (figure 2) is interpreted as disclosing that the optical 
signal is reflected off the top surface and the bottom surface of the substrate under total internal 
reflection. 
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Regarding claims 24 & 25, Chen (figure 10) is interpreted as disclosing that the 
diffractive optical element is composed of a substantially transparent optical material wherein the 
diffractive optical element operates by total intemal reflection. 

Regarding claim 27, Chen (figure 1) is interpreted as disclosing a holographic optical 
element for use with an optical substrate, wherein an incident light signal 106 is propagating 
within the substrate 102 in a primary direction of propagation reflecting off a top surface 110 of 
the substrate under total intemal reflection, comprising a plurality of spaced-apart strips 105 
formed of an optically transparent material and disposed above the top surface of the substrate 
such that the strips collectively receive a first portion of the light signal and produce an output 
signal phase shifted from a second portion of the light signal reflected off the top surface of the 
substrate to produce a diffraction pattem within the substrate, and a suspension member 104 
adjacent to the plurality of strips and disposed for allowing movement of the strips from a first 
position in which the incident light signal is altered by the holographic optical element and a 
second position in which the incident Ught signal is unaltered by the holographic optical element. 

Regarding claim 28, Chen (figure 1) is interpreted as further disclosing that the 
suspension member comprises a plurality of flexible arms mounted to the top surface of the 
substrate by a plurality of mounting members, the flexible arms being coupled to the strips. 

Regarding claims 29-31, Chen (figure 1) is interpreted as further disclosing that the 
mounting members having a height such that the strips are biased in the first position, wherein 
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the flexible arms are biased to return strips in the second position to the first position, and 
wherein flexible arms are coupled to the strips to allow uniform movement of the strips into the 
first and second positions. 

Regarding claim 33, Chen (figure 1) is interpreted as fiirther disclosing that the 
suspension member does not extend above the top surface of the substrate. 

Regarding claim 34, Official Notice is taken that sapphire is very well known in the art to 
be used as substrate. 

Regarding claim 36, Chen (figures 8 & 9) is interpreted as fiirther disclosing that the 
strips are biased in the second position, and wherein an electrode 812 is disposed adjacent the 
strips for moving the strips into the first position. 

Regarding claim 37, Chen (figure 5) is interpreted as fiirther disclosing that the strips are 
linear and substantially perpendicular to the line bisecting an angle between the plane containing 
the input signal and the plane containing the output signal. 

Regarding claims 39 and 40, Chen is interpreted as fiirther disclosing that the strips are 
formed of poly silicon (col. 2, lines 45-53). 



Application/Control Number: 09/905,736 Page 7 

Art Unit: 2873 

Regarding claim 43, Chen (figure 5) is interpreted as disclosing that the optical signal 
propagating in the second direction is propagating under total internal reflection. 

Regarding claim 44, Chen (figure 1) is interpreted as disclosing an IxN optical switch 
comprising a substrate 102 for transmitting an optical signal 106 within the substrate, where the 
optical signal propagates in the substrate in a first direction under total internal reflection, and N 
diffractive optical elements 105 disposed above a top surface of the substrate and each 
individually moveable relative to the substrate between a first position substantially out of 
evanescent field coupling with the optical signal, such that the optical signal continues to travel 
in the first direction, and a second position within evanescent field coupling with the optical 
signal to alter the propagation of the optical signal into a second direction. 

Regarding claim 45, Chen (figure 10) is interpreted as further disclosing that each 
diffractive optical element is formed of a pluraHty of strips 1004 and 1006 forming a diffi-action 
grating, where each strip has s substantially equal width and where each of the strips are spaced 
apart a substantially equal spacing. 

Regarding claim 46, Chen (figure 10) is interpreted as disclosing an optical switch for use 
with a substrate, the optical switch comprising a plurality of strips 1004 and 1006, disposed 
above a top surface of the substrate for movement relative to the substrate, each strip being 
spaced apart a spacing distance and having a strip width, whereby the sum of the spacing 
distance and the strip width is chosen such that a light signal traveling within the substrate under 
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total internal reflection and incident upon an area of the top surface below strips is reflected into 
a first diffracted order propagating within the substrate in a reflected direction of propagation 
defining an angle with respect to the incident direction of propagation and propagating within the 
substrate under total internal reflection (col. 5, lines 42-54). 

Regarding claim 48, Chen (figure 10) is interpreted as further disclosing that the light 
signal is incident upon the diffraction grating at an angle equal to or greater than 35 degrees, 
wherein the angle of reflection is between about 90 and 145 degrees. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 5-7, 16, 17-19, 26, 32, 35, 41, 42 and 47 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Chen et al. (US Patent 6,433,91 1), as applied in claims 1, 4, 27, 28 and 
46. 

Regarding claims 5-7, 17, 26, 32, 35 and 47, Chen is interpreted as disclosing all the 
claimed limitations, as described above, except for the specific claimed width, spacing, 
thickness, and grating period of the strips. However, it is well known in the art that such width, 
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spacing, thickness, and period grating of the strips can be varied if so desired. Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
provide such claimed limitations, for the purpose of adjusting the amount of dispersion to a 
preferred range. 

Regarding claims 16 and 41, Chen is interpreted as disclosing all the claimed limitations, 
as described above, except that the trips have an index of refraction higher than that of the 
substrate. However, it is well within the knowledge of one skill in the art that varying the index 
of refraction of the strips higher or lower than that of the substrate would change the angle of 
deflection of the light beam at the substrate top surface in the first position mode, depending on 
the specific application needed. Therefore, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to vary the index of refraction of the strips and the 
substrate, for apphcation-specific purposes. 

Regarding claims 18, 19 and 42, Chen is interpreted as disclosing all the claimed 
limitations, as described above, except that the strips have a thickness selected to maximize the 
intensity of the optical signal. However, such thickness can clearly be found by experimentation. 
It is considered not inventive to discover the optimal range by routine experimentation. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to select a preferred thickness for the strips, for the purpose of maximizing the 
intensity of the optical signal. 



Application/Control Number: 09/905,736 



Art Unit: 2873 



Page 10 



3. Claims 13 and 38 are rejected under 35 U.S.C. 103(a) as being unpatentable over Chen et 
al. (US Patent 6,433,91 1), as applied in claims 4 and 27, in view of Kimura (US Patent 
6,288,829). 

Regarding claims 13 and 38, Chen is interpreted as disclosing all the claimed limitations, 
as described above, except for the cross connections formed between the strips. Within the same 
field of endeavor, Kimura (figure 6A) is interpreted as disclosing the teaching of cross 
connecting members formed between the strips 132a. Therefore, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to provide the cross 
connections between the strips, as taught by Kimura, for the purpose of moving the strips in 
unison. 

Other Information/Remarks 

4. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Andreassen (GB 2189038) discloses that the use of holographic grating is very well 
known in optical switching functions. 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jack Dinh whose telephone number is 571-272-2327. The 
examiner can normally be reached on M-F (9:30 AM - 6:00 PM). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Georgia Y Epps can be reached on 571-272-2328. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Jack Dinh 




